EEE2006 Lab Experiment 3 


Name: Harit Goel 
Reg. Number: 18BEE0379 
Slot: L45+L46 


1. Generate and demodulate FM modulation with and without presence of noise using matlab 


MATLAB CODE: 


‘oute 

clear 

close all; 

vm = 1; 

fs = 10000; 

EC = 504 

fm 25 

t Oc lf fSe2/ im; 

Vv = Vinsi1n (2% pi imc); 
subpLot(Z, ly, 1)4 

DLOL Ey) s 

xlabel ("Time") ;ylabel ("Amplitude"); 
title ("Message Signal -18BEE0O379"); 
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fdev=40; 

VO = 2y Vi = WorxsSin (2 "pi" re* =); 
Subploli 2, .,2)4 

OLloOL (LE, VL)? 

xlabel ("Time") ;ylabel ("Amplitude") ; 
title ("Carrier Signal -LebBEROs/S"™); 
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66 Frequency Modulation 

ViINninM = Lmmod(y,;rC,r1Ss,raev) - 

Figure (2); 

Subp lLow(4, 1,1) 

p.bou.(G, Vin eEm) 7 

xlabel ("Time"); ylabel ("Amplitude"); 

title('Freq. Modulated Output using Inbuilt Function -18BEE0379'); 


m=20; © Modulation Index 

V2=61.0 (2" pa *ECO* LT (mm COS (270171 m* cL) )) 3 

Subplot(4,1,2)2%. pLOU(t, vz) > 

xlabel ("Time"); ylabel ("Amplitude") ; 

title('Freq. Modulated Output using mathematical expr. -18BEE0379'); 


6% Frequency Demodulation 
vinim demod = fmdemod(vinim,ic,fs,fdev) ; 
v2_demod = fmdemod(vz,ic,is, tdev) ; 


subplot (4,1,3); plot(t,vinim demod) ; 

xlabel ("Time"); ylabel ("Amplitude") ; 

title ('Demodulated Output for Inbuilt function (fmmod) -18BEE0379'); 
subplot (4,1,4); plot(t,v2 demod) ; 

xlabel ("Time"); ylabel ("Amplitude") ; 

title ('Demodulated Output for mathematical expr. -18BEE0379'); 
sgtitle('Frequency Modulation and Demodulation'); 


oe 


S AWGN 
No Noise 
no = vinim; 
no. ad = Emdemod (vinim,ic,is,tdev) ; 


o\e 


<< 


ie) 


= Less Noise 


SNR = 30; 
v_ less = awgn(vinfm, SNR); 
vV_ less d = imedemod(v less,ic,is;, idev).; 


SMore Noise 


SNR = 20; 
Vv more = awgn(vinfm, SNR) ; 
v_more d = fmdemod(v_more,fc,fs,fdev) ; 


6Modulation Part 

figure (3); 

subplotu(syi,yl); plot(t,y_16)¢ 

xlabel ("Time"); ylabel ("Amplitude"); title('No Noise'); 
subplot(3,1,2); plot(t,v_less) ; 

xlabel ("Time"); ylabel ("Amplitude"); title('Less Noise (SNR=50)'); 
subplot (3,1,3); plot(t,v_more) ; 

xlabel ("Time"); ylabel ("Amplitude"); title('More Noise (SNR=20)'); 
sgtitle("Modulation Part with and without Noise"); 


6Demodulation Part 

figure (4); 

SubplOU(3,1,1)7 ploe(eyv no -d).;7 

xlabel ("Time"); ylabel ("Amplitude"); title('No Noise'); 

subplot (3,1,2); plot(t,v less d); 

xlabel ("Time"); ylabel ("Amplitude"); title('Less Noise (SNR=50)'); 
subplot(3,1,3); plot(t,;v_more d); 

xlabel ("Time"); ylabel ("Amplitude"); title('More Noise (SNR=20)'); 
sgtitle("Demodulation Part with and without Noise"); 


OUTPUT: 
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2. Generate and demodulate PM with and without the presence of noise using matlab 


MATLAB CODE: 


Cle 
clear 
close all; 


vm=2; 

VC=2; 

Em—Z0; sMessage Frequency 

£O=1L007 6Carrier Frequency 

rse=—L00000; S6Sampling Frequency 


t=0 e177 fe 257 £m: 

fFigure(l); 

VeVi Sin (2* pL im.) 3 sMessage signal 
subplot (2;1,1) ,plou(c,v) 3 

xlabel ("Time") ;ylabel ("Amplitude") ; 

title("Message Signal -18BEE0379"); 


pd=1. 57 SPhase Deviation 
Vl=VO. Sin (2Z*61* rer); 6Carrier Signal 


Subp LOU (2; lpZ)3 

plor. (ct, Vl); 

xlabel ("Time") ;ylabel ("Amplitude") ; 
title("Carrier Signal -18BEE0379"); 


3% Phase Modulation 


Figure (2); 

mp=1.5; 

Vinpbm = pmmod(v,iC;ifs,;pd)- 

subplot (4,1,1)7 plot(ct;vinpm) ; 

xlabel ("Time"); ylabel ("Amplitude") ; 

title('Phase Modulated Output using Inbuilt Function -18BEE0379'); 


V2Z=VO*.S1n( 2" pi re. Cp “Ssini2* pa im* tl) )s 

Subp loc (4, 1,2).7p10b(C,V2Z) 7 

xlabel ("Time"); ylabel ("Amplitude") ; 

title('Phase Modulated Output using Mathematical Expression -18BEE0379'); 


%% Phase Demodulation 


vinpm demod=pmdemod (vinpm,fc,fs,pd) ; 
v2 demod=pmdemod (vz; iC,isypd) 7 


subplou(4,1,3)7plou(t,vinpm.déemod) 7 
xlabel ("Time"); ylabel ("Amplitude") ; 
title('Phase Demodulated Output for Inbuilt Function (pmmod) -18BEE0379"); 


subplot (4,1,4);plot(t,v2_demod) ; 

xlabel ("Time"); ylabel ("Amplitude") ; 

title('Phase Modulated Output using Mathematical Expression -18BEE0379'); 
sgtitle('Phase Modulation and Demodulation'); 


6% AWGN 


SNo Noise 


v_ no = vinpm; 
v no d = pmdemod(vinpm,fc,fs,pd); 


(e) 


Ss less Nowee 


SNR = 40% 
v_ less = awgn(vinpm, SNR); 
Vv ACSs OC. = pmodemod(v. Less, iC, ts, pd); 


More Noise 

SNR = 20; 

Vv more = awgn(vinpm, SNR) ; 

v more d = pmdemod(v_more,fc,fs,pd) ; 


6Modulation Part 

figure (3); 

subplots, 1, 1)— plLoc(t,v. m0); 

xlabel ("Time"); ylabel ("Amplitude"); title('No Noise'); 

subplot (3;1,2); plot(t,v less); 

xlabel ("Time"); ylabel ("Amplitude"); title('Less Noise (SNR=40)'); 
subplot(3,1,3); plot(t,v_ more) ; 

xlabel ("Time"); ylabel ("Amplitude"); title('More Noise (SNR=20)'); 
sgtitle("Modulation Part with and without Noise"); 


6Demodulation Part 

figure (4); 

subplot (3,1,1); plot(t,v_no d); 

xlabel ("Time"); ylabel ("Amplitude"); title('No Noise'); 
SUDPLOL Co, 1l;2).7 ploucltyy. less o)7 

xlabel ("Time"); ylabel ("Amplitude"); title('Less Noise (SNR=40)'); 
subplot (3,1,3); plot(t,v_more d); 

xlabel ("Time"); ylabel ("Amplitude"); title('More Noise (SNR=20)'); 
sgtitle("Demodulation Part with and without Noise"); 


OUTPUT: 
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3. Generate FM modulation using pspice and calculate the modulation index. 


AIM: 

To design and setup an Frequency modulator circuit 

using 555 IC and measure its modulation index. 

* Note down the properties of message, Carrier and 
modulated signals. 

* Calculate the peak frequency deviation and 
modulation Index. 

* Draw the graph for message, Carrier and modulated 
signals. 


* Upload the images of message, Carrier and 
modulated Signals. 


THEORY: 


* The standard design equation for an astable multivibrator using 
555 IC is defined by the equation is 


T=1.38RC 
OR 


frequency of oscillation is fo=0.72/RC 
OR 
fo = 1/(1.38RC), where R = R1=R2 and C=C1 


* This frequency of oscillation remain constant as long as the pin-5 is 
supplied with a constant voltage. 


* lf the voltage at the pin -5 is the varying, the frequency of 
oscillation of the astable multivibrator aslo changes along with it. 


¢ Thus astable multivibrator using 555 IC can be used as a carrier 
pulse generator. 


* The frequency of the carrier can be varied by feeding the pin-5 with 
message signal. 


PSPICE CIRCUIT: 


Name :HARIT GOEL | 
Reg No :18BEE0379 — 2 
Lab Slot: L45+L46 Side 


Ri | 
4ak S7. Dt 
| DiIN4D01 








VOFF = 0 Ye “0 


VAMPL = 0 
FREO = 2k 
AC =0 


SIMULATION OUTPUT: 


(a)With 1V amplitude sinusoidal message signal (to calculate df = (fmax — fmin)) 





CALCULATION: 
Modulation Index in FM = (frequency deviation / frequency of the message) 
We have — 


frequency of message = (986.933u - 940.713u) =46.22*10° 
frequency deviation > 

fmin=(838.242u -808.773u)= 29.469*10° 
fmax=(1.612m-1.4454m)=0.1666*10° = 166.6*10° 

Of = (166.6-29.469)*2*1e-6 = 2*137.131*1e-6 

So Modulation Index (m) = (2*137.131)/29.469 = 5.933 ~=6 ; 


RESULTS: We have successfully completed the objective and verified the results accordingly 
with graphs and calculations accordingly 


